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ScientificManpower Racources of the USSR
before Coumcil of Foreign EeIaE{ons, Wew York, Warch 29, 1956,
vy I Central Intelligence Agency
As you all know, the scientific-technical manpower shortage is

a matter of real concern in this country. Perussl of “wyant ad"
pages from any Sunday New York Times serves to emphasize, if indeed
esphasis 1s needed, the extent to which American industry is crying
tor engineers and physicists. United Ltates industries, long expe-
stenced in competitive free enterprise, now are directing much of
this competitive skill towsrd luring engineers and scientista to
their companies. The race is onl For future business achievements
w'll go to the firme which are successfnl in recruiting competent
techriical manpower now.

The race is on not only among Unaied Ctates companies, however,
but belween nations. The United States and the Soviet Union are
each trying to outstrip the other in producing large numbers of
scientists and technicians., In the Soviet Uniom impetus is given

e program from highest sovernment authorities. Out of the 67
members of the USSR Council of Ministers, 39 have had a acientifiec
or technical education. Significantly, 9 of the 13 First Deputy
and Neputy Chairmen have technical backgrounds. These men know the
importance of techmical training and are in a position to give
assistance when and where it is needed.

Today the United States and the Soviet Union each has a

scientific-technical manpower force of about 1,2 million. Im
resesrch and tesching the Soviet Union has a force only about 2/3ds
that of the United States (175,000 vs 265,000)s In research aloms,
they have only about nalf tne numuer we have (120,000 ve about 210,000) .
Fut.sach year, though we turn out 10X more college graduates than they,
tney graduate many more in sclence and engineering than we do. For
example, in 1655, %0% of Soviet full-time students graduated in
gcientific-technical fields as comparsd to only about 25% in the
Un:ted States. In enginesring alone, the Soviet Union gradusted

ice as many as d1d the United States.

Chart 1, Graduates per Year in All Scientific Fields, shows the
steady increase in both countries in numbers of graduates in all sciemce
fields from 1530 to 1960 In 1930 both countries were almost equal, sach
graduating about 36,000 science students., The 1933 drop to 15,000 inm
the Soviet curve resulted from a lengthening of courses. The rise ina
1935 (in the Soviet curve) reflects the expanded enrollments in 1930/32,
Boths the United States and Soviet curves show wartime losses {rosm about

1542/L3 to 1945, Soviet losses were greater than ours. They dropped to’

about 22,000 in 19h5’po§p?rod to about 39,000 in the United States.
Rapid post-war increases are shown for both countries. We climbed
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faiter ard fariLer and reached a pesk of atout 134,000 science
graduates in 1950 largely under the “GI B1l1", and then started
de~linirg. They -limbed less spectacularly, but note that the Soviet
turve 114 not po inte a decline., That curve is etill rising. In June
1¢CL Seviet science sraduates outmmbered ours by about 36,000, It is
sstimated that in 1960 the Soviet Union will graduate about 155,000
science students compared to about 126,000 in the United States. {

Chart 2, Graduates per Year 1in Physical Sciences and Engineering,

. shows a comparison of American and Soviet graduates in the physical
sciences and engineering only for the period 1930 to 1960, During
the early 1530's, the lUnited States gradusted more enginsers and ‘
phyeical scientists than did the Soviet Union. In 1935 and 1940, y
35 a result of planned expandsd enrollments in 1930 to 1532, the
Soviets graduated more thar did the United States. Wartime losses
are shown, Again, the Soviets dropped lower than 4id the United States.
Post-war expansions are obvious, Note that in 1950 we graduated almost
twice as many in the physical sciences and engineering as they did, L
But by 1953 a reverse trend was developing and in June 1954 the Soviets ?
graduated 57% more tham we dids about 65,000 in the USSR coxpared to -f
about 38,000 in the United States, It is estimated that the Soviets
will graduate 90,000 in the physical sciences and enginsering in 1960
compared to atout 65,000 in the United States,

If these trends contimue; it is apparent that soon the Soviets
will have a decided advantage in numbers of scientific-technical
personnel. Continued expansion of their manpowsr reservoir is assuped
by the Soviet educational system. Because the educational system is a
key factor in this race, I should like to point up some of 1ts more
Important features, First of all, the syastem is designed nainly to
train scientists, technicians, and skilled labor for the nation's
eccnomy. Even elementary schools stress science, There are no
electives; therefare every Soviet student has taken © years of physics,
5 years of “iclogy, | years of chemistry, 10 years of mathematics, and
& year of astronomy Ly the time Ls finishes high school. Compared with
American high school graduates, less than 10f of whom have taken as
mich a8 a year of physics and chemistry, and- even fewer any advanced
mathematics the Soviet high school graduate has a much better science
foundation. An evaluation of Soviet high school textbooks for physics
courses shows that the books' coverage is not so up-to-date as that
presented 1n United States high school texts, but the range of materials
presented is bLroader. :

R bt A odr

After completing high school; the better students enter a higher
educational institution, Honor studsnts are admitted without taki
entrance examinations, but all others mmst pass stiff comprehensive
exsms in Russian language and iiterature, mathematics, physics,
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chemistry, and one foreign language. All entrance examinationms
are oral, except Russiam which is written and mathematics which
is both written and oral, Future Soviet engineers and scientists
ars trained at ons of 3 types of highsr educationsl institutioms:

(a) Bngineering and techmical colleges offer L-5 year
courses in specislised fields such as machine
building, comstruction, and agriewltural mechami-
sation., These collegess prepare engimesrs and
specialists for particular imdustriss.

(b) Pelytechaic institutes offer L-6 year courses ia
broader enginesring fields such as civil,
electrical, and metallurgical esgineering.

Students graduate as production engimeers aamd enter
the economy.

(¢) Umiversities offer 5-5%4 year courses in fundamental
sciences., Uraduates enter resesrch or teachisg--
the better graduates are directed to researeh.

Almost half s million students enter these Soviet colleges sach
year, They spend, as iadicated, L-6 ysars im a rigorews course of
study. Discipline is strist. Attendance at lesture and laboratory
sessions is compulsory, As many as 10 comprehemsive sxaminations are
given each ysar, Those who fail are wseded out. Those who do well
are revarded by increased stipeads,

While im college students spend as mmch as 0% of their time ea
techaical subjects. The pext four charts show tramslatioms ef
curriculum requirements listing subjects of imstructiom and the mumber -
of hours allotted for lectures, laboratory work, amd practical study
for each subject. The first two charts (3 and 3a) show the 1955
curriculum prescribed for physics majors at Kharkev State Umiversity.
Chart 3 liste the scientific subjects studied and the mumber of hours
spent on each subject. Students spemd 3,556 hours out of a total of
1,290 hours over a Li year period studyimg scientific. subjects. Chart
3a lists curriculum requirememts ia nen-scientific subjests. Ounly 724
hours are speat on non-scientific subJecta. The pie diagram shows

graphically that 83% of the studemt's time 1s speat on scientifie- '
techmnical subjecte.

Charts L and La, preseribe the curriculum for mechamical engi-
neering students majorisg in "Machine Cémstruction, Metal Cutting
Eachine Tools, and Tools" at Bauman Highar Techmical School in Mosoew.
(Baviean, incidentally, is the best techmical school im the counmtry.

It is superior to any technical school im the U.K, and compares
favorably with MIT im this ocoumtry. Ome of the impressive fasts
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about Bauman is that all of its engineering students taks physics
courses which correspond im level to those taken by physics majors
in this ‘country and which are rarely takem by engimeering students
here. Every Baumaa graduats has & traimisg im pkysics correaponding
to a stiff physics umdergraduate mimer im tha Usitad Stataes.) Chart
L lists scientific subjects. Out of a total of L,8i8 bours spest oa
instructiom, laboratory work, snd practical study L,322 are devoted
to scientific subjects. : Chart ha shows the nom—sciemtific subjects
. prescribed. Only 526 hours ars spext om non-scientific subjects. The
pie diagrsm shows that 9% of the Bawman studemt's time is devoted
to scientific-technical subjects. Fer purposes of comparisos, st
MIT the curriculwm prescribed for mechamical engineering students
specialising in materials and materjal processimg-includes 2,895
hours of imstructiom and labofatory work. 2,265 bours or T8% of the
student's time is spemt om scientific subjects.
Quality of training im the Soviet Unioam ia gemeral compares
favorably with that in the United States. As competition for entranse
to uaiversities and colleges is very keen, stamdards are kept highe
University faculties are orgamized so that each departasmt is quite
small and teaching oftem can be dome through imformal contact between
students and staff. For exsmple, the overall ratio of studemts te
teachers im Soviet colleges was 10.5 to 1 im 1950 compared to abouwt
1L to 1 im the Umited States, The Soviet ratio was wp to 12,6 te 1
im 195L. The ratio varies from school to school, of course, and the
Soviets don't always compare so favorably. For exampls, at Bauman
the student-teacher ratio is 11,1 to 1 compared to 5.8 to 1 at MIT
and about 2.7 to 1 st CalTech, A weskmess of the Soviet system is
that traimimg is highly specialised and callage graduates therefore
often have competence only in narrow specialty fields. Sush narrew
specialization tends to create a marrowness of outleok and may well
reduce the Soviet scientist's chances of producimg origimal scientific
research., Furthermore, emphasis throwghout schooling is om acquiring
knowledge rather than wnderstanding. Mamy U.S. experts feel that such
"gpoonfeeding” will alse imevitably limit imdepeadsnt imquiry and
originality. .

As the scientific profession im the Soviet Uniom is a highly
honored and well paid onme, the majority of Soviet students wish to ,
prepare themselves for a scientific career. What institute a student
attends and what course of study he pursuss is largely a matter ef
state selection., Instead of depending upom imdividusl preferencs or
public appeal to influemce the high school graduste's cholce of &
Ymajor", the Soviets use several effective methods to funnel students
into disciplines in accordamoe with the needs of the State:

(1) They use, of course, propagamia appeals, mach as we do, .

stressing monetary and prestige factors, and ia addition poiat owt
[ ] - l‘ -
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that it is the Soviet studemt's duty to prepare himself for useiulness
in achieving socialist supremacy.

(2) Another very potent method of channelinz students into
desired fields is the threat of military draft., Students who enroll
&t particular specialised schools or in certain courses are given tota}
draft exemptions or continuing deferments. For example, during the war
8 law was passed listing some 85 technical colleges whose studenta
would be totally exempt from military draft as long as they success-
fully continued their studies in engimeering and technical fields--
fields in which there were definite needs, The law s5till repains in
force today.

(3) Also, each college and university has a quota systerm.
There are always more applicante than vacamcies in scientific and
technical fields., When shortages of specialists are anticipated,
quotas are raised thereby admitting larger numbers of people.

(L) Finslly, scholarsiips and stipends serve to chairel
students into desired study areas, Scientific or sriginesring &t. isnts
receive more rubles per month than do their fellows who study, say,
history. As State meeds change, of course, so also does the apount. of
stipend in a given subject field.

A quarter of a millicn students each year successfully corpliete
their studies and graduste from ccllege in the Soviet Unionm. iars
again, the State steps in--gracuates are assigned to Jobs 1in the
economy. Though some graduates Ray occasiona use outside influsnce
or political "pull" to get desired assigmments, most . udents coasi.e-
it just that they work wherever tha State assigns them, After ul.,
they reason, the State paid for their educatiom and training and thers-
fore they are obligated to repay the State by their work. The Lest
students usually want to g0 into research and do so. Oncs assisned a
graduate has little opportunity for transfer. The engineer or scientist
must remain in his assigned place for at least three years. Hence it ig
that 80K of Soviet science graduates are actually employed in scismtific
fields while only 60% of our seience graduates work in their fialds.

Graduates and researchers who show exceptional rroxisze are seloctad
for advanced training. After studying for three years and preparing a
dissertation, they are awarded a "Candidate" degree, roughly compsrabls
to our Ph.D. The Soviets already have more science "Candidates” than
we have Ph.D.'s im science. Chart 5, Higher Degrees in Science Awarded
Amnually, shows the rumbers of Soviet "Candidate” and United States
Ph.D. degrees awarded in acience eacn year from 1935 to mid-195l, is
early as 1935 they swarded 18,000 "Candidate® degrees while we pranted
only about 15,000 PhD. degrees that Year. As you can sas, they fae
contimuously awarded more higher degrees than we have, except iuriag
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the war years., In Juns of 1951 .Ley granted B,10C "candtde's o ices
com: ares to only 5,000 Ph.D.'s granted in this country. All in 11,
by mii-165C there was a total of 55,000 Ph.D.'s in science in this
country. 70,000 Soviets held "Candidate™ degrees in science.

The govermment has ultimate power to assign peregonnel where they
are most needed; however, such assigmuent decisions are not always
infsllitle. Evils of bureaucracy plague the Soviets, too., There 1is
often wasted talent and duplication of effort, But centralized power
dces insure that higher priority projects are allocated adequate man-
power for the jobs, For this reason scientific achievements vary from
field to field, In areas important to nationsl power and military
strength the Soviets excel. For example, their work im combustion
nhenomens and chemical kinetics is protably the finest in the world,
and they are highly competent in low temperature physics research.

They have recently announced the existence of a number of high
speed electronic digital computers. The largest of these, the BFSM ,
18 comparable to some of the better high speed computers in the United
States and U.K., slthough not quite so good as a recently completed
1,5, computer. Nesmeyanov, President of the USSR Academy of Sciences,
has announced that high speed computer research is one of a rumber of
areas of fundamental importance in which the Soviets will concenirate
their efforts as, he stated, research in this field is likely to lead
‘> & sclentific breakthrough. :

In the field of nuclear research, they have achieved signiricant
sdvances, and have now added high quality competence in developing
particle accelerators. At the Atoms for Peace Conference in Geneva,
the Soviets announced that by 1956 they will complete a 10 BEV protom
synchrotron which will be the largest in the world. United States and
European laboratories sre designing and corstructing accelerators im
the 30 BEV range dus for completion in 1960 or 1561. But the Aussians

sre planning a 8till larger accalerator up to 50 BEV. On the other hamd,

Soviet agricultural research, in genersl; has been poor, and medical
research seems unshle to do more than just catch up with the West.

In order to exploit foreign scientific advances, the Soviets have
an extensive information gathering program and are rapidly working to
perfect a comprehensive system for disseminating these data. Their
abstracting service is a "State matter” and is accomplished primarily
by ministerial offices and the USSR Acsdemy of Sciences. The Academy's
Institute of Scientific Information gives very thorough coverage of
the world's scientific literature. In 1956, the Institute will sponsor
publication of 12 series of abstract Journals. It is estimated that
one year's productiom of the series will compare in sire to about 35
volumes of the Soviet Encyclopedia (slightly larger than 35 volumes of
the Britannica). Not omly is the sbstractimg service large, but it is
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bK, WO .%,QPM« hich abstracts ef United States
,bave appeared im Soviet abstract joursmals before they
‘ m%mi‘i ‘abstract Jourmals. Perfection of this
. disseaimstion program will umdoubtedly save time and expense ia
- the Seviet's re3sareh ﬁd-vﬁom 1 T“m"
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;7o sum wp—though the Soviets mow have oaly 2/3ds the mmber of

- scientists and engineers in research and teaching that the United
States has, they are graduating more is scisnce each year and may
- 809n hayve a dacided numerical advantage. Because Soviet engineering
‘training is highly specialised, the quality of Soviet engineers may
be inferior to Umited States engineers. But Soviet scientifie
schievements show that the overall quality of Soviet scientists
compares favorsbly with that ef the United States. Soviet scientists
can do anything we can do, but not everythimg we can do, How soox

they'll able to do everything w pend in part on their rapidly
growing pool of -cicntﬂic-tocﬁgicﬂ RANPOWEr resources.,
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